Specific inhibition of glucosyltransferase of Streptococcus mutans.
Clinical dextran, partially oxidized with sodium periodate, acts as a potent inhibitor of the extracellular glucosyltransferases of several cariogenic strains of oral Streptococcus mutans. Preincubation with oxidized dextran resulted in a rapid loss of up to 80% of the ability of the enzyme preparation to synthesize polysaccharide from sucrose, but there was no loss of enzyme activity when the oxidized dextrans were reduced with sodium borohydride before preincubation with enzyme. The presence of unoxidized clinical dextran during the preincubation period afforded the enzymes protection against inhibition by partially-oxidized dextran, but clinical dextran did not readily restore activity when it was added after incubation of the enzyme with oxidized polysaccharide. Fructosyltransferase, and glycogen and starch phosphorylase, activities were not inhibited by oxidized dextran, and the bacterial glucosyltransferases were not inhibited by partially oxidized glycogen and amylose. It is proposed that the potent and specific inhibition of glucosyltransferase by oxidized dextran results from the interaction of dialdehyde groups with reactive functional groups close to the dextran-binding site of the enzyme.